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fi - Hybrid module mounting electronic components in electronic circuits, has component 

mounting recess formed on circuit board, provided with metal wall in base portion and 

also has resin which is filled in recess 
AB - JP20001 83488 NOVELTY - Circuit components such as inductor and capacitor are 

placed in the recess (17) of circuit board (11). The surface of circuit board in which 

recess is formed, is placed opposing the main circuit board. Base of recess (17) has 

metal wall (22) and recess is filled with resin which seals circuit component. 

USE - Hybrid module consisting of resistor, inductor, semiconductor devices etc. 

ADVANTAGE - Heat generated by components, is conducted to metal wall via resin. 

Hence the heat release efficiency of circuit is improved. Because of shielding effect of 

metal wall, the module becomes suitable for high frequency circuits. 

DESCRIPTION OF DRAWING(S) - The figure shows the sectional view of hybrid 

module. 
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TI - HYBRID MODULE 

AB - PROBLEM TO BE SOLVED: To provide a hybrid module whose heat dissipating 
property is satisfactory and which is suitable for high-frequency circuits. 
SOLUTION: In this hybrid module, a recessed part 1 7 is formed on a circuit board 1 1 , a 
circuit component 3 is mounted on the recessed part 1 7, and a main face 1 6, in which 
the recessed part 1 7 on the circuit board 1 1 is formed, is made to face with a master 
circuit board to be connected. In this case, a grounding electrode 1 5a is formed on the 
bottom face of the recessed part 17, a metallic film 21 which is connected to the 
grounding electrode 1 5a is formed on the wall face of the recessed part 17, and a 
metallic film 22 which is connected to the grounding electrode 15a is formed on the 
bottom face of the recessed part 17. Thereby, heat which is generated in the circuit 
component 13 is dissipated efficiently to the master circuit board via the metal film 21 
and the metal film 22, and a shielding effect inside the recessed part 17 is improved. 
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JP,2000-183488,A 
* NOTICES * 

Japan Patent Office is not responsible for anydamages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 #*** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The hybrid module characterized by forming a metal wall in the base of said crevice, and 
filling up said crevice with the resin which closes said passive circuit elements in the hybrid module 
w hich is equipped with the circuit board in which the crevice was formed, and the passive circuit 
elements which have the febrility mounted in the crevice of this circuit board, and is mounted by 
making the side in which said crevice of the circuit board was formed counter the parent circuit 
board. 

[Claim 2] The hybrid module according to claim 1 characterized by forming in the base of said 
crevice the grand pattern joined to said metal wall. 

[Claim 3] Said passive circuit elements are hybrid modules according to claim 2 characterized by 
having joined to said grand pattern. 

[Claim 4] claims 1-3 characterized by forming the metal membrane in the wall surface of said 
crevice ~ a hybrid module any or given in 1 term. 

[Claim 5] The hybrid module according to claim 4 characterized by the thing of said metal wall 
w hich the end has joined to said metal membrane at least. 

[Claim 6] claims 1-5 characterized by said passive circuit elements being surrounded by said metal 
wall in the base of said crevice — a hybrid module any or given in 1 term. 
[Claim 7] claims 1-6 characterized by forming said metal wall in said passive circuit elements 
between the passive circuit elements mounted in two or more preparations and a crevice — a hybrid 
module any or given in 1 term. 

[Claim 8] claims 1-7 to which, as for said metal wall, the parent circuit board and the field where it 
counters are characterized by being formed so that it may be arranged on the same field as the 
parent circuit board of said circuit board, and the field which counters — a hybrid module any or 
given in 1 term. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the hybrid module which mounts chips, such as a 
multilayer capacitor and a laminating inductor, and passive circuit elements, such as semi-conductor 
components, in the circuit board in which the circuit pattern was formed, and forms an electronic 
circuitry. 
[0002] 

[Description of the Prior Art] Conventionally, as this kind of a hybrid module, the thing as shown in 
drawing 15 is known. Drawing 15 is the side-face sectional view showing the conventional hybrid 
module. This hybrid module 200 mounts the passive circuit elements 203, such as a semiconductor 
device which has the chip-like electronic parts 202 and febrility, on the circuit board 201 . 
[0003] This circuit board 201 is the ceramic substrate of an alumimium nitride system with good 
thermal conductivity, a printed circuit board of a glass epoxy system, etc. The chip-like electronic 
parts 202 are soldered to the circuit pattern 206 formed on the circuit board 201. Passive circuit 
elements 203 are joined on the circuit pattern 206 through solder bump 203a. Here, the chip-like 
electronic parts 202 are passive components, such as a multilayer capacitor. Moreover, passive 
circuit elements 203 are active parts, such as FET. 

[0004] Terminal electrode 201a for connecting with the parent circuit board S is formed in the side 
face of the circuit board 201. This terminal electrode 201a is soldered to the circuit pattern Sp 
formed in the parent circuit board S. moreover, the conductor with which the parent circuit board S 
of the circuit board 201 and principal plane 201b which counters were formed in the parent circuit 
board S — it is joined through Film Sf. this conductor — Film Sf is for conducting the heat of the 
hybrid module 200 efficiently to the parent circuit board S, and consists of a thermally conductive 
good member. 

[0005] the heat generated by this hybrid module 200 by such configuration from the passive circuit 
elements 203 mounted in the circuit board 201 ~ the circuit board 201 and a conductor — the 
conductor which has large area, such as the parent circuit board S or a gland, through Film Sf — it 
conducts to the film and heat is radiated. 
[0006] 

[Problem(s) to be Solved by the Invention] however, by this hybrid module 200, the heat generated 
in passive circuit elements 203 is conducted to the circuit board 201 through solder bump 203a of 
passive circuit elements 203 — having — further — the circuit board 201 and a conductor — in order 
to conduct to the parent circuit board through Film Sf, there was a problem that heat conduction was 
low. Moreover, the alumimium nitride system ceramic used in order to raise thermal conductivity 
had the problem that it was expensive compared with the substrate ingredient of a general alumina 
system, and economical efficiency was missing. Moreover, when using a printed circuit board, the 
device which raises thermal conductivity more was required. Furthermore, since all the components 
were mounted on one side of the circuit board 201 , the problem of being difficult also had 
densification. 

[0007] In order to solve such a problem, the hybrid module as shown in drawing 16 is proposed. 
Drawing 16 is the side- face sectional view showing other conventional hybrid modules. 
[0008] By this hybrid module 210, while forming a crevice 21 1 in the rear- face side of the circuit 
board 201, passive circuit elements 203 are mounted in this crevice 211. Specifically, this crevice 
21 1 is formed in the rear face of the circuit board 201 so that the circuit pattern 206 may be exposed 
to a base. Passive circuit elements 203 are mounted in the circuit pattern 206 of a crevice 211 
through solder bump 203a. The heat sink 212 has pasted the front- face side of passive circuit 
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elements 203. The crevice 21 1 is filled up with the resin 213 for the closures which closes passive 
circuit elements 203. 

[0009] By such configuration, since the heat generated in passive circuit elements 203 is conducted 
to a heat sink 212 and radiates heat to the parent circuit board through this heat sink 212, it can raise 
heat dissipation effectiveness. Moreover, since components can be arranged to both sides of the 
circuit board 201, densification is realizable. 

[0010] However, by this hybrid module 210, while the whole surface side of passive circuit 
elements 203 is mounted in the circuit board 201, on the other hand, the side is pasted up on the 
heat sink 212. For this reason, when the distortion difference of each part material arises with the 
heat at the time of mounting of the hybrid module 210, or the heat generated from passive circuit 
elements 203, there is a possibility that can miss stress by this distortion difference, it cannot be 
absorbed, but exfoliation may arise in a field side (adhesion side). Thereby, there was a problem 
that the dependability of the hybrid module 210 and the dependability over an especially 
mechanical impact fell. Moreover, by this hybrid module 210, since it grounded to the parent circuit 
board through terminal electrode 201 a, there was a case where the road-hugging in a RF region was 
not enough. Since a connection path with the parent circuit board becomes long, it becomes 
impossible that is, to disregard an inductance. 

[001 1] This invention is made in view of the above-mentioned situation, and the place made into 
the purpose is to offer the hybrid module suitable for a high frequency circuit while heat dissipation 
nature is good. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in invention of 
claim 1 In the hybrid module which is equipped with the circuit board in which the crevice was 
formed, and the passive circuit elements which have the febrility mounted in the crevice of this 
circuit board, and is mounted by making the side in which said crevice of the circuit board was 
formed counter the parent circuit board A metal wall is formed in the base of said crevice, and what 
is characterized by filling up said crevice with the resin which closes said passive circuit elements is 
proposed. 

[0013] According to this invention, since the metal wall is formed in the crevice, the heat generated 
in the passive circuit elements mounted in the crevice conducts in a metal wall through resin. 
Therefore, the heat dissipation effectiveness of passive circuit elements improves with a thermally 
conductive good metal wall. Moreover, it becomes a thing suitable for a RF circuit by the shielding 
effect of a metal wall. 

[0014] Moreover, in invention of claim 2, what is characterized by forming in the base of said 
crevice the grand pattern joined to said metal wall is proposed in a hybrid module according to 
claim 1. 

[0015] Since the grand pattern joined to a metal wall is formed in the crevice base according to this 
invention, the heat generated in passive circuit elements conducts in a metal wall through this grand 
pattern. Therefore, heat dissipation nature improves further. Moreover, since the shielding effect in 
a crevice improves, it becomes what was further suitable for the RF circuit. 
[0016] Furthermore, in invention of claim 3, said passive circuit elements propose what is 
characterized by having joined to said grand pattern in a hybrid module according to claim 2. 
[0017] According to this invention, since the heat generated in passive circuit elements conducts to 
a grand pattern efficiently, it becomes that whose heat dissipation effectiveness improved. 
[0018] furthermore — invention of claim 4 — claims 1-3 — in a hybrid module any or given in 1 
term, what is characterized by forming the metal membrane is proposed on the wall surface of said 
crevice. 

[0019] Since heat can be radiated in the heat generated in passive circuit elements through this 
metal membrane according to this invention, it becomes that whose heat dissipation effectiveness 
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improved further. Moreover, since the shielding effect in a crevice improves by this metal 
membrane, it becomes what was further suitable for the RF circuit. 

[0020] Furthermore, in invention of claim 5, what is characterized by the thing of said metal wall 
which the end has joined to said metal membrane at least is proposed in a hybrid module according 
to claim 4. 

[0021] According to this invention, since the shielding effect by said metal wall and metal 
membrane improves, it becomes what was further suitable for the RF circuit. 
[0022] furthermore - invention of claim 6 — claims 1-5 — in a hybrid module any or given in 1 
term, said passive circuit elements propose what is characterized by being surrounded by said metal 
wall in the base of said crevice. 

[0023] According to this invention, since passive circuit elements are surrounded by the metal wall, 
the shielding nature of passive circuit elements improves. This becomes what was further suitable 
for the RF circuit. 

[0024] furthermore — invention of claim 7 — claims 1-6 — in a hybrid module any or given in 1 
term, what is characterized by forming said metal wall between the passive circuit elements 
mounted in two or more preparations and a crevice in said passive circuit elements is proposed. 
[0025] According to this invention, since a mutual intervention is mitigable with the shielding effect 
between each passive circuit elements, the circuit property of a hybrid module can be raised. 
[0026] furthermore — invention of claim 8 — claims 1-7 — in a hybrid module any or given in 1 
term, as for said metal wall, the parent circuit board and the field where it counters propose what is 
characterized by being formed so that it may be arranged on the same field as the parent circuit 
board of said circuit board, and the field which counters. 

[0027] Since according to this invention a metal wall contacts the parent circuit board when this 
hybrid module is mounted in the parent circuit board, heat can be radiated to the parent circuit board 
through a metal wall in the heat generated in passive circuit elements. Moreover, if a metal wall is 
connected to the grand pattern of the parent circuit board, since a shielding effect with a metal wall 
will improve, it becomes what was further suitable for the RF circuit. 
[0028] 

[Embodiment of the Invention] (Gestalt of the 1st operation) The hybrid module concerning the 
gestalt of operation of the 1st of this invention is explained with reference to drawing 1 - drawing 6 
. The appearance perspective view which looked at the hybrid module which drawing 1 requires for 
the 1st operation gestalt from the principal plane side, The top view by the side of the principal 
plane of the hybrid module which drawing 2 requires for the 1st operation gestalt which removed 
resin, The enlarged drawing about drawing 2 with which drawing 3 explains the mounting structure 
of passive circuit elements, and drawing 4 are the sectional views explaining mounting to the parent 
circuit board of the hybrid module which the sectional view about the A- A* line of drawing 2 and 
drawing 5 require for the sectional view about the B-B' line of drawing 2 , and drawing 6 requires 
for the gestalt of the 1st operation. 

[0029] This hybrid module 10 is used being mounted in the parent circuit board (illustration 
abbreviation). This hybrid module 1 0 uses as a main component the circuit board 1 1 in which the 
circuit pattern was formed, two or more chip-like electronic parts 12 mounted in the circuit board 
1 1, and the passive circuit elements 13, such as a semiconductor device which has the febrility 
mounted in the circuit board 1 1 . 

[0030] The circuit board 1 1 is a multilayer printed board of the rectangle formed of two or more 
insulator layers 14 and electrode layers 15. As a multilayer printed board, the insulator layer 14 
consists of an ingredient of an epoxy system, and the electrode layer 15 consists of Cu, for example. 
[003 1] The crevice 17 for mounting passive circuit elements 13 is formed at the parent circuit board 
and the principal plane 1 6 which counters at the time of mounting to the base of the circuit board 
1 1, i.e., the parent circuit board. This crevice 17 serves as magnitude which can hold passive circuit 
elements 1 3 at least. 
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[0032] The electrode layer 15 of said circuit board 1 1 consists of grand electrode 15a which 
functions as a grand pattern, and circuit electrode 15b for making flow connection with passive 
circuit elements 13 and the chip-like electronic parts 12, and forming an electrical circuit while 
radiating heat in the heat generated in passive circuit elements 13. Here, grand electrode 15a is 
greatly set up in thickness rather than circuit electrode 15b in consideration of thermal conductivity. 
[003 3 ] Grand electrode 1 5a is laid under the interior of the circuit board 1 1 , and is formed in the 
oblong rectangle covering the side face which counters this side face from one side face of the 
circuit board 1 1 . Moreover, grand electrode 15a is exposed to the base of said crevice 17. 
Furthermore, the end connection 18 which carries out opening in the base of a crevice 17 is formed 
in grand electrode 15a. Inside this end connection 18, the connection terminal 19 for connecting 
with passive circuit elements 13 is formed. 

[0034] Circuit electrode 15b is formed in the predetermined pattern in the top face and the interior 
of the circuit board 1 1, and inter-electrode is connected by the beer hall 20 if needed. Moreover, 
circuit electrode 1 5b is connected with said connection terminal 19 through the beer hall 20. 
[0035] The metal membrane 21 is formed in all the wall surfaces of the crevice 17 of the circuit 
board 11. This metal membrane 21 is continued and formed in the principal plane 16 of the circuit 
board 1 1 from the base of a crevice 17. Moreover, this metal membrane 21 is making flow 
connection in the base of a crevice 17 at said grand electrode 15a As the quality of the material of 
this metal membrane 21, a metal with good thermal conductivity and conductivity is desirable. 
Specifically, they are Cu, nickel, aluminum, Ag, Au, etc. With the gestalt of this operation, what 
uses Cu as a principal component was used. Formation of this metal membrane 21 applies a 
conductive paste to a wall surface, and is formed. By such metal membrane 21, the heat conducted 
to grand electrode 15a conducts also to a metal membrane 21. Moreover, since most insides of a 
crevice 17 are covered with grand electrode 15a and a metal membrane 21, the inside of this crevice 
17 is shielded electrically. 

[0036] The metal wall 22 is formed in crevice 17 base of the circuit board 1 1 . This metal wall 22 is 
making flow connection with said grand electrode 15a. moreover, this metal wall 22 — a crevice 17 
— it is mostly formed near the center. Furthermore, this metal wall 22 is formed in height which that 
top face, i.e., the field which counters the parent circuit board, becomes the same field top as the 
principal plane 16 of the circuit board 1 1 . As the quality of the material of this metal wall 22, a 
metal with good thermal conductivity and conductivity is desirable. For example, they are Cu, 
nickel, aluminum, Ag, Au, etc. With the gestalt of this operation, what uses Cu as a principal 
component was used. Paste up with conductive resin, and formation of this metal wall 22 forms for 
example, the piece of a metal, or forms it by plating processing. With such a metal wall 22, the heat 
conducted to grand electrode 15a conducts also in the metal wall 22. Moreover, the shielding effect 
in a crevice 17 can be raised with the metal wall 22. 

[0037] Passive circuit elements 13 are pasted up on grand electrode 15a exposed to the crevice 17 
of the circuit board 1 1 . Passive circuit elements 13 equip the top-face side with two or more 
terminal electrodes 23, and have pasted up the tooth-back side on grand electrode 1 5 a. As for 
adhesion with passive circuit elements 13 and grand electrode 15a, for example, the conductive 
resin pasting-up method, the elevated-temperature solder pasting-up method, etc. are used. These 
passive circuit elements 13 are chips which have febrility, such as for example, the GaAsMES mold 
FET, the GaAsPHEMT mold FET, and the InP system FET. The terminal electrode 23 of passive 
circuit elements 13 is electrically connected with the connection electrode 19 and grand electrode 
1 5a which are formed inside the end connection 1 8 of grand electrode 1 5a using the conductive 
members 24, such as Au line and aluminum line. As for this connection, the wirebonding method is 
used. 

[0038] Moreover, the crevice 1 7 of the circuit board 1 1 is filled up with the insulating resin 25 for 
closing passive circuit elements 13. As this insulating resin 25, an epoxy system and an acrylic 
thing are used, for example. 
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[0039] The external electrode 26 linked to said grand electrode 15a or circuit electrode 15b is 
formed in the side face of the circuit board 1 1 . What is connected with said grand electrode 15a 
among this external electrode 26 is broadly formed in the side face of the circuit board 1 1 in 
consideration of heat dissipation effectiveness and road-hugging. Moreover, the chip-like electronic 
parts 12 are soldered to circuit electrode 15b by the side of the top face of the circuit board 1 1 . 
Furthermore, the metal case 27 is put on the top-face side of the circuit board 1 1 . 
[0040] As shown in drawing 6 , such a hybrid module 10 makes the principal plane 16 in which the 
crevice 17 was formed counter the parent circuit board 30, and is mounted. The circuit pattern 3 1 is 
formed in the parent circuit board 30. The hybrid module 10 solders the external electrode 26, a 
metal membrane 21, and the metal wall 22 to the circuit pattern 31, and is mounted. Here, the 
external electrode 26, the metal membrane 21, and the metal wall 22 linked to grand electrode 1 5a 
are connected to the gland of the circuit pattern 3 1 . 

[0041] Since according to such a hybrid module 10 the circuit board 1 1 is formed of the printed 
circuit board of multilayer structure and passive circuit elements 1 3 are mounted in the crevice 1 7 
formed in the principal plane 16 of the circuit board 1 1, packaging density improves. 
[0042] Moreover, since passive circuit elements 13 are pasted up on grand electrode 15a of the 
electrode layer 15 exposed to the crevice 17 of the circuit board 1 1, the heat generated in passive 
circuit elements 13 is conducted to grand electrode 15a. Furthermore, since this grand electrode 15a 
has connected with the metal wall 22 and metal membrane 21 which were formed in the crevice 1 7, 
the heat from passive circuit elements 13 radiates heat to the parent circuit board 30 through this 
metal wall 22 and a metal membrane 21. Moreover, the heat conducted to insulating resin 25 
radiates heat from passive circuit elements 13 to the parent circuit board 30 through a metal 
membrane 21 and the metal wall 22. Furthermore, the heat conducted to grand electrode 15a 
radiates heat to the parent circuit board 30 through the external electrode 26. Therefore, it becomes 
the hybrid module excellent in the heat dissipation effectiveness of passive circuit elements 13. 
Since the metal wall 22 is especially formed near the passive circuit elements 13, heat dissipation 
effectiveness is good. 

[0043] Furthermore, since grand electrode 1 5b is formed in the base of a crevice 1 7, a metal 
membrane 21 is formed in a wall surface and the metal wall 22 is further formed in the base, the 
electric effect passive circuit elements 13 are influenced by the exterior is mitigated. That is, it 
becomes the thing excellent in the shielding effect. If a metal membrane 21 and the metal wall 22 
are especially connected to the gland of the parent circuit board 30, a shielding effect will improve 
further. Moreover, as compared with grounding through the external electrode 26, since a path 
serves as short distance, electrical characteristics are improved. Specifically, the inductance value to 
a gland is mitigable. Therefore, this hybrid module 10 becomes a thing suitable for a RF circuit. 
[0044] In addition, although the metal wall 22 is formed so that it may set up on the base of a 
crevice 17, and the metal wall 22 and the metal membrane 21 are not directly joined with the gestalt 
of this operation, it forms so that it may connect conductively to a metal wall and a metal membrane 
2 1 , and a potato is good. Such a hybrid module is explained with reference to drawing 7 - drawing 9 
. Drawing 7 - drawing 9 are the top views by the side of the principal plane of other hybrid modules 
concerning the 1 st operation gestalt which removed resin. 

[0045] For example, by the hybrid module 40 shown in drawing 7 , the metal wall 41 is formed in 
the base of a crevice 17 so that flow connection may be made with the metal membrane 21 formed 
in the wall surface of a crevice 17. The end section has connected this metal wall 41 with the metal 
membrane 21 . Moreover, about the quality of the material and the formation approach of this metal 
wall 41, it is the same as that of said metal wall 22. Moreover, about other configurations of the 
circuit board 1 1 or passive-circuit-elements 13 grade, it is the same as that of the hybrid module 10 
mentioned above. 

[0046] Moreover, for example, by the hybrid module 50 shown in drawing 8 , the metal wall 51 is 
formed in the base of a crevice 17 so that flow connection may be made with the metal membrane 
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21 formed in the wall surface of a crevice 17. Both ends have connected this metal wall 51 with the 
metal membrane 2 1 . Moreover, about the quality of the material and the formation approach of this 
metal wall 51, it is the same as that of said metal wall 22. Moreover, about other configurations of 
the circuit board 1 1 or passive-circuit-elements 13 grade, it is the same as that of the hybrid module 

10 mentioned above. 

[0047] Furthermore, for example, by the hybrid module 60 shown in drawing 9 , the metal wall 61 
j S formed in the base of a crevice 17 so that flow connection may be made with the metal membrane 
21 formed in the wall surface of a crevice 17. This metal wall 61 is formed in the shape of a cross, 
oxxd each edge has connected it with the metal membrane 21 . Moreover, about the quality of the 
m aterial and the formation approach of this metal wall 61, it is the same as that of said metal wall 
22- Moreover, about other configurations of the circuit board 1 1 or passive-circuit-elements 13 
grade, it is the same as that of the hybrid module 10 mentioned above. 

[0048] By such hybrid modules 40, 50, and 60, since the metal membrane 2 1 has connected with 
the metal walls 41, 51, and 61, the shielding effect in a crevice 17 becomes what improved further. 
Moreover, since heat conduction is performed between the metal walls 41, 51, and 61 and a metal 
membrane 21, it becomes that whose heat dissipation effectiveness of passive circuit elements 13 
also improved. That is, while heat dissipation nature is good, it becomes a hybrid module suitable 
for a high frequency circuit. 

[0049] Moreover, with the gestalt of this operation, although the metal wall 22 was formed in one 
base of a crevice 1 7, more than one may be formed. Such a hybrid module is explained with 
reference to drawing 10 . Drawing 10 is a top view by the side of the principal plane of other hybrid 
m odules concerning the 1 st operation gestalt which removed resin. 

[0050] As for the hybrid module 70 shown in drawing 10 , two metal walls 71 are formed in the 
base of a crevice 17. Passive circuit elements 13 are mounted between the metal walls 71. About the 
quality of the material and the formation approach of this metal wall 71 , it is the same as that of said 
metal wall 22. Moreover, about other configurations of the circuit board 1 1 or passive-circuit- 
elements 13 grade, it is the same as that of the hybrid module 10 mentioned above. 
[005 1] By such hybrid module 70, since two or more metal walls 71 are established, the heat 
dissipation nature of passive circuit elements 13 becomes what improved further. Moreover, the 
shielding effect in a crevice 17 becomes what improved further. That is, while heat dissipation 
nature is good, it becomes a hybrid module suitable for a high frequency circuit. 
[0052] Furthermore, with the gestalt of this operation, although the metal wall 22 was formed in the 
side of passive circuit elements 13, you may form so that passive circuit elements 1 3 may be 
surrounded in the base of a crevice 17. Such a hybrid module is explained with reference to drawing 

1 1 . Drawing 1 1 is a top view by the side of the principal plane of other hybrid modules concerning 
the 1st operation gestalt which removed resin. 

[0053] The hybrid module 80 shown in drawing 1 1 is formed so that the metal wall 81 may 
surround passive circuit elements 13. That is, it is formed so that four pieces of metal walls 81a-81d 
may surround the four way type of passive circuit elements 13. Passive circuit elements 13 are 
mounted in the closed flat surface surrounded with the metal wall 81 . About the quality of the 
material and the formation approach of this metal wall 81, it is the same as that of said metal wall 
22. Moreover, about other configurations of the circuit board 1 1 or passive-circuit-elements 13 
grade, it is the same as that of the hybrid module 10 mentioned above. 

[0054] By such hybrid module 80, since the metal wall 81 is formed in the perimeter of passive 
circuit elements 13, heat dissipation nature becomes what improved further. Moreover, the 
shielding effect in a crevice 17 becomes what improved further. That is, while heat dissipation 
nature is good, it becomes a hybrid module suitable for a high frequency circuit. 
[0055] (Gestalt of the 2nd operation) The hybrid module applied to the 2nd operation gestalt of this 
invention next is explained with reference to drawing 12 . Drawing 12 is a top view by the side of 
the principal plane of the hybrid module concerning the 2nd operation gestalt which removed resin. 
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in addition, drawing — setting — the gestalt of the 1st operation, and **** — the same sign was 
attached about the member of when. 

[0056] The point that this hybrid module 90 is different from the hybrid module 10 concerning the 
gestalt of the 1st operation is in the point of having prepared two or more passive circuit elements. 
That is 9 as shown in drawing 12 , two passive circuit elements 91 and 92 are mounted in the crevice 
1 7 of the circuit board 1 1 . Passive circuit elements 91 and 92 are mounted so that the metal wall 22 
may be arranged among both components. The semiconductor device same as each passive circuit 
elements 91 and 92 as the gestalt of the 1st operation is used. Moreover, it is the same as that of the 
gestalt of the 1st operation also about the mounting approach of each passive circuit elements 91 
and 92. Furthermore, it is the same as that of the hybrid module 10 mentioned above about other 
configurations of the circuit board 1 1 or passive-circuit-elements 13 grade. 

[0057] By such hybrid module 90, since the metal wall 22 is arranged between each passive circuit 
elements 91 and 92, the electric mutual intervention between both components can be prevented. 
Therefore, it is suitable when the mode of operation and clock frequency of each passive circuit 
elements 91 and 92 differ from each other. For example, it is effective in a RF amplifying circuit 
etc. That is, while heat dissipation nature is good, it becomes a hybrid module suitable for a high 
g-equency circuit. 

[0058] In addition, although the metal wall 22 is formed so that it may set up on the base of a 
crevice 17, and the metal wall 22 and the metal membrane 21 are not directly joined with the gestalt 
of this operation, as mentioned above with reference to drawing 7 - drawing 9 , it forms so that it 
m ay connect conductively to a metal wall and a metal membrane 21, and a potato is good. In this 
case, if a metal wall is formed among each passive circuit elements 91 and 92, the electric mutual 
intervention between both components can be prevented further. Moreover, it may be made to 
mount two or more passive circuit elements. 

[0059] (Gestalt of the 3rd operation) The hybrid module applied to the 3rd operation gestalt of this 
invention next is explained with reference to drawing 13 . Drawing 13 is a top view by the side of 
the principal plane of the hybrid module concerning the 3rd operation gestalt which removed resin, 
in addition, drawing - setting - the gestalt of the 1st operation, and ****-- the same sign was 
attached about the member of when. 

[0060] The point that this hybrid module 100 is different from the hybrid module 10 concerning the 
gestalt of the 1st operation is in the point which does not form the metal membrane in the wall 
surface of a crevice 17. About other configurations of the circuit board 1 1 or passive-circuit- 
elements 1 3 grade, it is the same as that of the hybrid module 10 mentioned above. 
[0061] According to such a hybrid module 100, as compared with the gestalt of the 1st operation, 
impr° vement in the heat dissipation nature by the metal membrane and improvement in a shielding 
effect cannot be aimed at. However, it becomes that whose heat dissipation nature of passive circuit 
elements 13 improved with the metal wall 22. Moreover, it becomes that whose shielding effect in 
the crevice 17 by the metal 22 improved. That is, while heat dissipation nature is good, it becomes a 
hybrid module suitable for a high frequency circuit. 

[0062] (Gestalt of the 4th operation) The hybrid module applied to the 4th operation gestalt of this 
invention next is explained with reference to drawing 14 . Drawing 14 is the sectional view of the 
hybrid module concerning the 4th operation gestalt. In addition, in drawing, the same sign was 
attached about the same member as the gestalt of the 1st operation. 

[0063] The point that this hybrid module 1 10 is different from the hybrid module 10 concerning the 
gestalt of the 1st operation is in the metal wall 111 formed in the crevice 17. That is, the metal wall 
1 1 1 is formed in the height which does not reach even the principal plane 16 of the circuit board 1 1 . 
Therefore, in case the hybrid module 1 10 is mounted in the parent circuit board, the metal wall 111 
does not contact the direct parent circuit board. About other configurations of the circuit board 1 1 or 
passive-circuit-elements 13 grade, it is the same as that of the hybrid module 10 mentioned above. 
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[0064] According to such a hybrid module 1 10, as compared with the gestalt of the 1st operation, 
the heat dissipation nature and the shielding effect with the metal wall 111 become the lowered 
thing. However, since the metal wall 111 is [ thermal conductivity ] more expensive than insulating 
resin 25 as compared with the case where the metal wall 1 1 1 is not formed, it becomes that whose 
heat dissipation effectiveness of passive circuit elements 1 3 improved. Moreover, as compared with 
the case where the metal wall 1 1 1 is not formed, the shielding effect in a crevice 17 is also 
demonstrated with the metal wall 111. That is, while heat dissipation nature is good, it becomes a 
hybrid module suitable for a high frequency circuit. 
[0065] 

[Effect of the Invention] Since the metal wall is formed in the crevice of the circuit board according 
to invention of claim 1 as explained in full detail above, the heat generated in the passive circuit 
elements mounted in the crevice conducts in a metal wall through the resin with which the crevice 
vvas filled up. Therefore, the heat dissipation effectiveness of passive circuit elements improves 
with a thermally conductive good metal wall. Moreover, it becomes a thing suitable for a RF circuit 
by the shielding effect of a metal wall. 

[0066] Moreover, since the grand pattern joined to a metal wall is formed in the crevice base of the 
circuit board according to invention of claim 2, the heat generated in passive circuit elements 
conducts in said metal wall through this grand pattern. Therefore, heat dissipation nature improves 
further. Moreover, since the shielding effect in a crevice improves, it becomes what was further 
suitable for the RF circuit. 

[0067] Furthermore, according to invention of claim 3, the heat which said passive circuit elements 
have joined to the grand pattern at the base of a crevice and which is generated in passive circuit 
elements conducts to a grand pattern efficiently. Therefore, it becomes that whose heat dissipation 
effectiveness improved further. 

[0068] Furthermore, according to invention of claim 4, since the metal membrane is formed in the 

crevice wall surface of the circuit board, heat can be radiated in the heat generated in passive circuit 

elements through this metal membrane. Therefore, it becomes that whose heat dissipation 

effectiveness improved further. Moreover, since the shielding effect in a crevice improves by this 

metal membrane, it becomes what was further suitable for the RF circuit. 

[0069] Furthermore, according to invention of claim 5, since the end has joined to said metal 

membrane at least, the shielding effect by the metal wall and the metal membrane of said metal wall 

improves. Therefore, it becomes what was further suitable for the RF circuit. 

[0070] Furthermore, according to invention of claim 6, since passive circuit elements are 

surrounded by the metal wall, the shielding nature of passive circuit elements improves. This 

becomes what was further suitable for the RF circuit. 

[0071] Furthermore, since said metal wall is formed among two or more passive circuit elements, a 
mutual intervention is mitigable according to invention of claim 7, with the shielding effect between 
each passive circuit elements. Therefore, the property of the circuit in a hybrid module can be 
raised. 

[0072] Furthermore, since according to invention of claim 8 a metal wall contacts the parent circuit 
board when this hybrid module is mounted in the parent circuit board, heat can be radiated to the 
parent circuit board through a metal wall in the heat generated in passive circuit elements. 
Moreover, if a metal wall is connected to the grand pattern of the parent circuit board, since a 
shielding effect with a metal wall will improve, it becomes what was further suitable for the RF 
circuit. 



[Translation done.] 
* NOTICES * 
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Japan Patent Office is not responsible for anydamages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The appearance perspective view which looked at the hybrid module concerning the 
1 st operation gestalt from the principal plane side 

[Drawing 2] The top view by the side of the principal plane of the hybrid module concerning the 1st 
operation gestalt which removed resin 

[Drawing 3] The enlarged drawing about drawing 2 explaining the mounting structure of passive 
circuit elements 

[Drawing 4] The sectional view about the A- A 1 line of drawing 2 
[Drawing 5] The sectional view about the B-B 1 line of drawing 2 

[Drawing 6] The sectional view explaining mounting to the parent circuit board of the hybrid 
module concerning the gestalt of the 1st operation 

[Drawing 7] The top view by the side of the principal plane of other hybrid modules concerning the 
1st operation gestalt which removed resin 

[Drawing 8] The top view by the side of the principal plane of other hybrid modules concerning the 
1 st operation gestalt which removed resin 

[Drawing 9] The top view by the side of the principal plane of other hybrid modules concerning the 
1 st operation gestalt which removed resin 

[Drawing 10] The top view by the side of the principal plane of other hybrid modules concerning 
the 1st operation gestalt which removed resin 

[Drawing 1 1 ] The top view by the side of the principal plane of other hybrid modules concerning 
the 1 st operation gestalt which removed resin 

[Drawing 12] The top view by the side of the principal plane of the hybrid module concerning the 
2nd operation gestalt which removed resin 

[Drawing 13] The top view by the side of the principal plane of other hybrid modules concerning 
the 3rd operation gestalt which removed resin 

[Drawing 14] The sectional view of the hybrid module concerning the 4th operation gestalt 
[Drawing 15] The side-face sectional view showing the conventional hybrid module 
[Drawing 16] The side-face sectional view showing other conventional hybrid modules 
[Description of Notations] 

10, 40, 50, 60, 70, 80, 90,100,1 10 [ Passive circuit elements 14 / - An insulator layer 15 / - An 
electrode layer 15a / - A grand electrode 15b / - A circuit electrode 16 / — A principal plane, 17 / - 
- A crevice, 21 / - A metal membrane, 22, 41, 51, 61, 71, 81,1 1 1 / - A metal wall 25 / - Insulating 
resin, 30 / - Parent circuit board ] — A hybrid module, 1 1 - The circuit board, 12 Chip-like 
electronic parts, 13, 91, 92 



[Translation done.] 
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j:n(f . ms&mm 1 1 nzmtmcoyv y hma&zz. o 

mKffAl 3{iEJS&*&l lco±ffil 

1.-th. 

[0042] &tz. mxma 1 3&®ffimm 1 1 cocngp 
1 7 izmta-r^mmm 1 snr^yvumi satgt 

WMl 5at,zmm-t&. §£>{C\ iS^^yKBflil 5a 
{iDflg&l 7(=#j£$*ut:&Kfi2 1 fcft 

ggLTV^OT. EfflteffAl 3j&>£><y)$ifiM£JK®2 2 
at^A««2 l^LTaSB««3 0(:»3RS*L4. 

HKffiAl 3*»4,|fiKttllHg2 5fe:e»Lfe}» 
**. ASM 2 1 &tteJUt 2 2*^-L-C«0fiMHR3 0 

JRU. *M9«ffi2 6*^LTta0»aHK3Ofc:ftJ!fcS 
ft&. U^'ot. HIK^iffii 3^Sg»S&45**ffih.^N 
^/'J'yKty'a-/^^. Wfc, 2 2 jPIBUi 

[0043] 84>(C. G3SP1 7<?DJBffifc«j? r 9S'HWi 
1 5b#»j£$*vc*iD, fiiB(zti&I(]R2 1 jOTBjSS 
ft. § & fcJEHt ii^SMt 2 2 ftT V <9"C. 

fc, £«BI2 l&ttaJSM2 2£3gHIE&S^3 0^/7 

y vizmwttz t i/->v &fci*i±-rs . 4 
ii?7y}<tT<7)jyy??yAm£mmx'Z&. ttz 

[ 0 0 4 4 ] . *^oiit'ii ^112 2 (sia 
1 7 <7)&miz±m.-th x 0 izBfc l &jrj£ 2 2 fc ± 
mm2 1 fciiwasd-LTv^^ #sgt^«K2 

lkmm&tfrt&JzolzMf&LX^MjJ:^. Zco£5% 
<y h'ty'a- /WCOV^T®7~ H9 £#MLT 

kw&. oa7-H9iittfji8&ffioi*v^i)5i<oiitis» 



fflX-&2>. 

[0045] mtlt. M7 t,Z5jk-f-/\J 7*J y k^^'a- 
/V4 OTIi. fflgfl 7*>J6Bifc: % Q!)9i 7<0Mffi£?gj£ 

§^^KK2 1 tmmmti «t a tc^s4 1 

;^nt4 -s^*^mM2 1 

£:88RLTV>4. ±tz. Z(D±mM4 l^f^itt 
SCow^i, BlK±Wt2 2i:H«T'*4. ifc, 0 

ssmsu i-*®mMshi3we>m?>mtfuz^xi±. m 

j&Lty\>( 7V v H^E^jl— /H 0 £|5l«!T-£>£. 
[0046] *jfc. 0!);iff, !8titMyiJ7Kt 
v\3.-/U5 0t(i, DflSPl 7c7)H®C OflgPl 7COMS 
tc»*S*i.7tA«R2 1 X o lz&mM5 

l&M&ztLx^z. z<n£mM5ii^ mm&tf&m 
M2 1 tmmLx^iz. ttz. zco±mm5 l^st^ 
Bfcfrmtz^wxti. mi±mm2 2tmmx'$>h. * 
. mmmm. 1 1 ^mssspa 1 3 ^fte^^^ov 

[0047] $^>tc. M*J£. l9tC*tA^7ij-yH 
tya-^6 0tli. HgPl 7c7)SS(c, Qflgui 7^ 
Bffc:»jSS*U;^iW2 l i:^iiS^t--5 i at^nt 
6 l*qgBas^Tv^&. C<7)MI6 1li:, +*?=Kfc: 
»J«S*LT 0 , #^S5*^JgJS 2 1 fiStt l-o . 

ie^SS2 2i:R«-C£).S. IlJg§*Kl 1 ^HJS& 

^ n °ni 3m<r>ttL<nmmzr>wx\t. m^Ltz^yv y 

[0048] >Ic7)J: o ^a-Y r'J H^^*i-;U4 0 , 
5 0, 6 0tll ±mm.A 1 . 5 1. 6 1fc^«i|21 

#8»i/o**«>T, msei 7i*i<o>—/PHSftaiAJ$^ 

ClftLhL^fe^fcJSr*. -^JRM4 1 . 5 1. 6 1 

i:^S!K2 l<7i®X-8kmm&?rhiz$><DX'. 
3com$&)mi>ft±l.tii>CDt%:$>. O-iy. JSd^tt^ 
J%*PC*4 i: t &(cXJ9ttlHR(C]li t^W yj -y H^E 

[ 0 0 4 9 ] tfz. ^mm^mmx'^ &mm.2 2 *m 

Ml 7<r>mmiz-~i&tiiUzrf. tm&f$.LXi>J:\,\ 
Z<7)£o*c>^7V'y HtS/a-yWcontHl 0£# 

^©^^*^Sfl!Ic7)y^-f ry ••/ h'^a.-^iffitBUcT^ 

[0050] 01 Ofcr^-fy w ry •/ 5; a -^7 0 

{i . 1 7 comS IZ 2 OWigl 7 1 *qgfig $ tlX V ■> 

6. HISS^ol 3(i. ^JSM7 loratng^^t-cv^ 

dc^s^7 i?)#|t^£2ra={couTfi. Hole 
^SM2 2i:[iI«T'«>^. 4fe. 0SS*Kl l*HslS&gff 

n n n i 3mcomcommz^xn. m&L&\4 rv - y h 
*zSx.->uiotmmx'$>z. 

[005 1] Zcr>£o&\J y*J v ^^-^7 0? 
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^jsm7 iwrngmii^tix^hcoT. [Missel 

3<r>m.m&tfZ L>lziiii±Lfzl><Vb%& . DflgPl 
7|%Di'-^F&^$M=ffl±L*:£><9£::5:.&. 

[ o o 5 2 ] $ fete, *Mtn>NRti, &JRM2 2 £ 
BIRtfAl 3<0flttrfc:»(fcLfcj&«» G3&1 7^EH{cfc 

imbjh-& .011 uttfiig^ ix o h» ^ft i emsmmz 

[0053] 01 1 Icjj&fvvf 70 - y 0 
J2. &mM8 1 tfmfftffiA 1 3 irWtiX o iz&fcZtlX 
<<>5. f 4^C0^JSM8 1 a—8 1 d&®8&%l 
A 1 3 cOH^-SrHtf J: o izBf&Z tiX^Z. ®KSMh 1 

ftT^&. CtO^SM8 lcOtm^ric^fc-^T 
«, H?ie^SM2 2 i: PINT'S) 4*:. ®i&»&l 1 
^EIS&gffAl 3^<Dfl!ic7)fij£fcooTJ2.. iwj£L*:yvr 
r>J«y K*5>jl->H 0i|!>|«T£>.g>. 
COO 54] £*>J:3ayvf 7 , y.yM*y.sL-/P8 0'C 
12. 0S&SBA1 3<3fflBlfc:&MIE8 ljWBjftSnrv^* 

1 7rt<0^-/PF^m#£££fa±L£&cDi:3r£>. o 

4 o . Sd&tt#&i?T'£> -s. 1 1 i> tzxm&®KGm ttz 

[0055] ( m 2 <7)mm<7)&m ) &t#?&Hfleoft 2 <o 
mMmmizfrfr&jsj 70 y^j*. —mzh %t 0 1 

2*m$kLXW i %tZ>. HI 2li»lt*W>5BfeV^ai2 

^ffisx-S)S. mizte^xmnommcommbm 

il^o<50g5Wco (ill— Ltz . 
[00 56] CWWyjy H^^*jl-/1/90*<. ftl 
<0^jt^Slt;*»*»S^>^ >y H^&^'j.— ;H 0 fcffl 

01 2t^-rj:a^. 0s&a^i impugn nz 

(2. 2o<0[!18&aSq a n 9 l&t/"9 2#||§|$ftT^.&. @ 
B&S&A9 1 SIX 9 212. MUAISI^JRM2 2*^B§ 
ft4*3te^$ftT^*. 4H3K«A9 1. 92bL 
TI2, ^l^M^StlBl^O^flcS^ffl^^^ 
S. 4>t. #B8&3ffA9 1, 9 2<?>3g£3r£fc:otv?l> 
ftlO^<om»5i:|3ItrC£>&. $<b(C. ®i&*gU 1 
^BS&g&Al 3^cofl!icom^(cou-Ct. flT&U^vf 

ry-y Y^i; o tmm.'h& . 

[0057] £*>J: 3$yvf 7*11 y F^.x-^9 07 
(2. #08&g&A9 1 , 9 2S^JRM2 2*>lES$ixT 
^£<0T\ WaSA^B^W^rfflST^S-RSi-ri. .1 i: 
L^^T. 3-08&0A9 1 . 9 2c0ftft^E 



t-£>£ 1 1 hizmmwtmmizmLtz^ 70 v k*s>jl 

[ 0 0 5 8 ] =5r*3. *H*fe<0JB?ST'i2. £JgM2 2i2G0 
SB 1 7 (DJmiZiLm- h J: 5 fCJgj£ t . &Jgg 2 2 b 4t 

mm2 1 fcfcaaw*Lrvv5ft\*c, 07-09 ^#§g 

L-CWaLfcJ: 5tc. ^JSMi:#JgM2 1 fc^«s«!-r 
9 1 . 9 2<0|^lC:£JKM£«?Jj£-ffll2\ $ MgPA 
0S&aJA(2 2 WXhU^-r^ J: ^ t= LT «t ^. 

[0059] ( m 3 cnmm^mm ) »:t=*f6BB<?5ss 3 ^ 

¥®0T-*>S. ^rfc\ 0tc*3V^T^lc7)^Sfi^®i:IP 
iiv ^tfOgWtco v it {2H— ^-f-$r# L tz . 

[0060] ZCDJ^ 70 -y H^r -Jo.— )V 1 0 Off. ft 
1 ^Jfeeom®{c*^i.y\-r -y F^E^a — ;P 1 0 b 

wm-hgte. mmi 7cr>mmiz\t&m i mz : &WLLx^ 
& ^zfo h . iusssm 1 i ^®8S3pa i 3 mcomnm 

mttx-hh. 

[006 1 ] ^3^^7^^-/1/100 

t=«t<itf. mom&cvimbimthb. &mmiz£ 

Sife^1±iO|fii±at/^-;PF^cO(D]±{20^i^ L 

, &mm 2 2 iz i 0 nisaJA 1 3 osc*^- 

[SliL/i^cOh^i). 47t. ^JR2 2(iJ;SfiagPl 7|*| 
^v-/I^F^^'[6]±L^^Oi:^i»„ o4 0. iftSMt 

tfBj&x'fo hbbi* izaffi%mmzmLtzj\4 70 ~, k 

^itz.-)Vbt£h. 

[0062] ( m 4 (nmrncnmm ) <jctc*?ftB8<osis4 

^li^.^tc^-SyNW yy >y F^E^jl— ;wco^T0 1 
4 £#8S t TiiBJ-f I. .014 «2ft4 AHWBIBfc:^ 
*My'J •yF^y J L~^iOBriS0T'A-5. =5rt3. 0(c 
ii ^T ft 1 cO^ifi^^S i: H— OgWtco v ^ T (2H-C73 

[00 63] cicoys-f yy-y F^E^'a-ZH 1 0*i s ft 
1 <3D^SS<OJg®tC*»*»-2>-'N-f 70 v Y^Ja.—jV \0b 

imthMte, w\ 7t l zBtftLfz&mmi i uzh 

^JKSl 1 1(2. fUS&a«l 
6 4 TS L3rv ^$ $ iiT V \h . Ltztf^X. 

r'J y HtS^Jt-^ 1 1 0 &ISIl»SS«i(C|^H-$ 
l^{c«2, ^JRSl 1 ljWMJS80HHHKH3»-fS,ifc 
* J ^rV^. fUSSS^l 1^0S&gBAl 33?<?>M<?>ffimz^ 
^tt. BtraL^yN'f ry -y F^Ev-'a.— ;H 0i:R«T 

[00 64] iWJta^Wyj rHt^a- ;H 10 

iciatf. mi<7>mifo<mmbitm-&b. ±mmi 1 
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t&M&tht , 1 1 #£iM£8ftt2 5 J; 0 iS* 

L£i<?)i:3r6. 4fc. £SSl 1 1 ^J^cLTi^^ 
*t$SH-S 2: , &jggl 1 liciOffiteBl 7i*jcd^ 

[0065] 

[0 0 66] ifc. H#*2*>WHlcJ:*Uf, BlltaCK 

[0067] g|^Jl3co^Hgk: „ buIS® 

[00 68] $£>ic. IM»JI4«»Hfc:J:jfur, 

mcnw&mmiz&mmim&ztLX^&cDx\ zco&m 

%ffm±-t&cox\ § t>izmmwi®mz&Ltzi>cok% 
[ o o 6 9 ] $ 6 1 . 5 ofKHt i/tif , itrie^ 
■e. ^ssarx^jgjg(c i & yu- KS&sawaLtr s . 

[00 70] $Mc. M^6<9#5ifc:«k;h.tf. ®&gff 



&®Ste>fflit:fi:i±i*-£&Zb&X'Z&« 
1 0 0 7 2 ] $ £>fc s »«J«8tf5f6HHt=J:iiJ/. C^/a 

* AW*^L-ciaii»aHEfc:aaR^ s z. t &x-z h . 

[0 1 ] fH 1 <0IOBB]Bfc*»3&»ftM-f 7" U / Fty'a- 

[H2 ] mmzMm^tim 1 ^)idBBfiuc*»3&>*M^ 

[03 ] 0^p a pOH^«ii^tjiB^- S0 2 Co^TW 

[04] 02iOA-A" ^O^-C<OBlfB0 
[05] 02COB-B' ig^COV^•CtfOaff®0 

[06 ] B l co2mcommizi!)>fr&/\j yy y k^&^- jl 

[07 ] «K*ro»)l»^Jt*l coSQegJBtc***^^ 

[08] »ll*ffi0lftv^»iw|QBBJBt:A>*»4fl!i^ 
y\-f 7" 'J -y h" ; &>''j.-/^±S{io J Fffi0 

[09] mmzwm^tgicomimmizfrfr&mef 

) W 7"U >y H^^'a.-^coiSiilo^sil 
[01 0] «»*RO»v^«l<^«0MBfc:*>*»4ffi 

cy)>'^-f 7U y K^&> ; J .-;^co±Hffl!leO :! F®0 
[011] ©HtS-JRO^^micollSiJgJiSt^Sflfj 

[012] «ie&R0l»v^i(S2<yD||SBB«t:3!p*»*yN 
W 7"'J -y H^Ej/jl— ;l/co±H{gflc7)^[B[l 
[013] «B&»tOI»V^«3«^|JBg!B(c*»A>&flfi 

? l J -y H^yA-yKJOiH {890^0 
[014] »4<OSO|0BIIMca»a»*vW y 

— ;uc?D8Jia0 

[015] 7 'J -y iS^-JUZ^fflmm 

mm 

[016] ftMcoftlco;^ 7V -y h'^yj.-7PSr^-f(|!| 

10, 40, 50, 60, 70, 80. 90, 1 00, 
110-M/ij 7 Kty4-*, 11-0K3HR. 1 
2-f77««fa l ft. 13. 9 1. 9 2-lH]lfSgPp D n . 
14-^f*:S s 15-m®f, 15a-/5>Hl 
fii. 1 5b-ES|«fli, 1 6-±I. 17-0395, 2 1 
••■^SJK. 22, 41, 51, 61, 7 1. 81, 11 
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